Trichloroethylene inhibits aldehyde dehydrogenase only for aliphatic aldehydes of short chains in rats.
The effects of trichloroethylene (TCE) administration on aldehyde dehydrogenase (ALDH) and cytochrome P450 isozymes were studied in rats and compared with those of methanol. Intragastric administration of TCE to rats at 0.05 or 0.2 ml/kg for 1 week significantly inhibited ALDH activity for aliphatic aldehydes of short chains in the mitochondrial and cytosolic fractions of rat liver, respectively, but had no effect on the activity for long chain aliphatic aldehydes. ALDH activity catalyzing the metabolism of some aromatic aldehydes was even induced by TCE. Microsomal ALDH activity was not decreased by TCE treatment. A kinetic study showed that the low-Km isozyme of ALDH for propionaldehyde in mitochondrial and cytosolic fractions was inhibited by TCE treatment. Addition of TCE, trichloroethanol or trichloroacetic acid to the in vitro assay system did not affect the activity for acetaldehyde, but chloral hydrate at 0.02 mM decreased the activity by 42 and 35% in cytosol and the 700 x g supernatant, respectively. Methanol treatment, on the other hand, had no effect on any ALDH activity. Both TCE and methanol significantly induced CYP2E1 in rat liver. The combined effects of TCE on ALDH and cytochrome P450 may account for the degreasers' flush. Exposure to TCE and methanol may result in a change in the metabolism and toxicity of other chemicals.